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The familial incidence of the organ-specific auto-
immune diseases suggests a genetic predisposing
factor, and this is supported by the greater concord-
ance in monozygotic than in dizygotic twins (i.e. if
one twin has the disease, the other is more likely to
develop it if they are monozygotic). The studies on
twins indicate that there must also be environmental
predisposing factors, and these have been the subject
of speculation, but with little advance. One thyroid
auto-antigen, thyroglobulin, is normally present in
low concentration in the plasma, and appears to
induce 'low-dosage' tolerance of T cells (p. 133): po-
tentially responsive B cells have been demonstrated
in normal individuals, but probably they require T-
cell co-operation to produce antibody. If this applies
to the other auto-antigens in these diseases, then
breakdown of T-cell tolerance must be necessary for
cell-mediated auto-immunity and auto-antibody
production. It has been suggested that T-cell toler-
ance might be broken by modification of cell con-
stituents by drugs, by microbial products, or by dis-
orders of metabolism, but so far there is no evidence
for any of these possibilities in the organ-specific
auto-immune diseases. Another possibility is the de-
fective functioning of suppressor T cells (pp. 130,
134).

The connective tissue diseases

Systemic lupus erythematosus. This is one of
the so-called connective tissue diseases. It is
characterised by acute and chronic in-
flammatory lesions in many organs and tissues,
and by the occurrence in the plasma of various
auto-antibodies, most of which react with
normal constituents common to most types of
cell in the body. The sites of lesions include the
skin, muscles, joints, glomeruli, heart and
blood vessels, but the distribution varies greatly
and may be even wider. Auto-antibody to de-
oxyribonucleoprotein is nearly always demon-
strajrie in the serum by immuno-fluorescence
tests (Fig. 6.10), and antibodies to DNA, RNA
and various cytoplasmic cellular constituents
are commonly present. There may also be cyto-
toxic auto-antibodies to red cells, platelets and
leukocytes and antibodies to clotting factors
in the plasma.

The auto-antibodies to nuclear and cyto-
plasmic constituents are not cytotoxic, and
many of them occur in other diseases and,
usually in low titre, in some normal subjects.
The comrcspoudiog auto-antigens may, how-
foe released by breakdown of cells, and
(type < 3) reactions can then

Fig. 6.10 Antibody to deoxyribonucleoprotein
demonstrated by the immunofluorescence technique.
Note the diffuse nuclear fluorescence, x 775. (Profes-
sor J. Swanson Beck.)

result. In fact, most of the pathological features
of SLE can be explained on the basis of deposi-
tion of circulating immune complexes in the
walls of small blood vessels. Disease activity
correlates fairly closely with the concentration
of anti-DNA in the plasma (measured by DNA
binding capacity of the serum) and low levels
of serum complement. The glomerular lesions
(p. 813) are due to deposition of immune com-
plexes in the glomerular capillary basement
membrane and subsequent complement fixa-
tion, and this process is responsible also for at
least some of the lesions in the skin and else-
where. Auto-antibodies to native (double-
stranded) DNA are virtually specific for SLE
and their complexes with DNA contribute sig-
nificantly to the renal lesions. Antibodies to
denatured (single-stranded) DNA occur also in
other diseases and do not correlate so closely
with disease activity.

The familial occurrence of SLE, and of the
various auto-antibodies associated with SLE,
raises the possibility of genetic factors, and the
spontaneous development of a very similar dis-
ease in the Fl hybrid of the NZB and NZW
inbred strains of mice developed in New Zea-
land by Bielchowsky, provides a genetically-
determined model.